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CYCLICAL AND TREND BEHAVIOUR OF LABOUR PRODUCTIVITY 


One of the stylized facts regarding the cyclical behaviour of the 
economy is a tendency for the growth of labour productivity to slow down 
during recessions and to increase during the expansion phase. It is often 
suggested that high costs incurred by a firm in hiring and training new 
employees would lead to a tendency to hoard (especially skilled) labour in 
a recession. An alternative explanation for the same phenomenon involves 
the use of dynamic production models in which one or more factors of 
production are treated as quasi-fixed (Morrison and Berndt (1979, 1981)). 
If demand increases, a firm would tend to use relatively more of those 
variable inputs (such as materials) that were substitutable with the 
quasi-fixed input (such as capital). In the longer run, the levels of the 
quasi-fixed input and those variable inputs that were complementary with 
it would be increased while there would be a decline in the use of other - 
variable inputs. Hence if labour was complementary with capital, this 
could explain why the short-run output elasticity of labour might be 
smaller than its long-run output elasticity. It is of interest to observe 
that Morrison and Berndt found that complementarity between capital and 
aggregate labour in U.S. manufacturing was consistent with both 
capital-skilled labour complementarity and capital-unskilled labour 
substitutability. 

In a previous analysis of the labour productivity slowdown (Blain 
(1977)), this cyclical factor was identified as an important cause of the 
decline in productivity growth in Canada over the 1974-76 period.! In 
more recent work, Helliwell (1984) found that over one half of the decline 
in labour productivity between 1973 and 1982, relative to a steady growth 
scenario, was the result of unexpectedly low demand and low 
profitability. In turn, these latter developments were caused by 
increases in world oil prices and related changes in external inflation 
and output. Helliwell, Sturm and Salou (1984) were able to attribute most 
of the slowdown in the growth of output per employee in Canada between the 
1962-73 and 1973-82 periods to cyclical factors. 

The work of Helliwell and his colleagues starts with the observation 
that it is costly for firms to make adjustments to factor input levels, 
especially for capital and labour. In response to unexpected shocks to 


demand or costs, firms may vary factor utilization levels in the 


Lis The Economic Council of Canada (1980) attributed over one quarter of 
the slowdown in productivity growth in the 1974-76 period to cyclically 
weak demand. See also Rao (1979) and Ostry and Rao (1980). Nadiri 
(1980) and Nadiri and Schankerman (1981) found weak demand to have been a 
factor in explaining the productivity slowdown in the United States. 


This paper ts one of the series of working papers for "Price Flexibility 
and Business Cycle Fluctuations in Canada - A Survey", a study prepared by 
the Research Department of the Bank of Canada for the Royal Commisston on 
the Economic Union and Development Prospects for Canada. These research 
papers were all completed tn early 1984. 


short run, leading to changes in measured factor productivity. Capacity 
utilization for Canada as measured in Helliwell's model rises almost 
Mencercaptedte between 1961 and 1973 and then falls almost continuously 
between 1973 and 1982. This latter phenomenon appears to be mainly 
attributable to a slow rate of adjustment of actual factor input levels to 
desired levels, a common result in econometric studies. However, there is 
some reason to believe that the speed of adjustment of factor input usage 
might also vary with economic conditions. For instance, there is some 
anecdotal evidence that firms reacted much more quickly than usual to 
adjust labour and other inputs during and after the 1981-82 recession, in 
the face of unfavourable relative price movements. In Canada, the average 
annual growth of real GNE per employee was about 1.2 per cent during the 
1981-84 period, about the same as over the 1974-77 period. On the other 
hand, real GNE growth was only 1.2 per cent per year during the 1981-84 
period, compared to 3 per cent per year during the 1974-77 period. Rao 
and Preston (1984) have also addressed this issue, attributing the 
slowdown in total factor productivity growth at the industrial level in 
part to a decline in the rate of growth of world aggregate demand. 
Sectoral cost functions are estimated in which allowance is made for the 
possibility of increasing or decreasing returns to scale. Increasing 
returns to scale are found for most non-manufacturing industries. Given 
less output growth after 1973, this would have led to less factor 
productivity growth. 

In focusing exclusively on returns to scale, Rao and Preston 
implicitly assumed that production and factor usage are always in 
equilibrium, aside from random errors. Helliwell (1984) has suggested 
that they may have mixed capacity utilization effects with longer-run 
scale economy effects, by not allowing for a dynamic adjustment process 
for factor usage. One other general point about the above studies may be 
made. The slowdown in productivity growth has lasted more than one full 
business cycle, which might indicate that a non-cyclical explanation is 
needed in addition, though aggregate utilization rates in the 1978-79 
period were substantially lower than in 1973-74. 

I next examine the behaviour of aggregate labour productivity over 


each business cycle since 1953.2 Presented in Tables 1-3 are average 


Ie The dating of cyclical peaks and troughs was taken from WP5 (Ferley, 
O'Reilly and Dunnigan (1984)). Data on real GNE were taken from the 
national income and expenditure accounts of Statistics Canada. Data on 
real aggregate gross domestic product and sectoral output were taken from 
the gross domestic product statistics of Statistics Canada; links in 1961 
and 1971 were constructed at the Bank of Canada. Labour force survey data 
were used for the series on total employment and employment in the sector 
comprising goods-producing (excluding agriculture), transportation, 
storage, communications and trade industries; a link in 1975 was made at 
the Bank of Canada. Employment data for the commercial sector (excluding 
agriculture and fishing and trapping) were taken from the all- 
establishment employment survey. In order to provide information for 
recent periods, Table 1 also presents calculations for the 1981Q2-1984Q2 
period while Table 3 presents data for the 1982Q4-1984Q2 period. 


annual per cent changes in labour productivity and output using four 
different measures of aggregate activity: real GNE; real gross domestic 
product; commercial (excluding agriculture and fishing and trapping); and 
the sector comprising goods-producing (excluding agriculture), 
transportation, storage, communications and trade industries2. These 
annual rates of change in Tables 1-3 are respectively for peak-to-peak, 
peak-to-trough, and trough-to-peak periods. Movements in labour 
productivity (solid line) and in output (dotted line) during seven cycles 
since 1953 are shown for real GNE in Figure 1A and for the sector 
comprising goods-producing (excluding agriculture), transportation, 
storage, communications and trade industries in Figure 1B. 

The rate of growth of aggregate labour productivity was relatively 
constant over the 1953Q2-1974Q1 period, with the notable exception of the 
business cycle covering the 1956Q4-1960Q1 period (Table 1). In this 
latter period there was a substantial slowing of growth both in output Rad: 
in labour productivity. After 1974Q1, there was a distinct break in the 
rate of labour productivity growth; + for instance, there was virtually no 
change in real GNE per employee between 1974Q1 and 1981Q2, compared to 
average annual growth of about 2.3% between 1953Q2 and 1974Q1. The rate 
of growth of real GNE per employee has increased since mid-1981, though it 
is still well below the average rate of growth over the 1953Q2-1974Q1 
period. 

The pro-cyclical nature of aggregate labour productivity change is 
quite evident from both Tables 2° and 3, as well as in Figures 1A and 
1B. Aggregate output per employee (solid line) declines in most 
recessions, in conjunction with a decline in aggregate output (dotted 
line). The initial recovery in output is also generally characterized by 
strong rates of growth in labour productivity; in the later stages of the 
expansion, some slowing in the rate of growth of productivity is generally 
observable (relative to output growth) (Figure 1A). In many business 
cycles, the troughs in aggregate labour productivity and output have 
tended to coincide. However, in the latest recession which was unusually 
deep and long, the trough in productivity took place well before the 
trough in output. The decline in labour productivity during the latest 
recession was also much smaller than normal relative to the decline in 
output. The size and duration of the recovery in labour productivity 
since the end of 1982 has also been unusual in terms of experience since 


the mid-1970s. 


3%. Output data for the remaining commercial service industries were not 
available before 1961. 


4. For a discussion of some of the factors which may have been 
responsible for the slowdown in labour productivity growth after 1973, see 
Stuber (1981). 


5% It may be remarked that the 1966-68 and 1969-70 "recessions" shown in 
Table 2 were periods when output growth slowed rather than fell in 
absolute terms. . 


I now turn to the behaviour of labour productivity in various 
industrial sectors in recent business cycles.® In Tables 4-6, data on 
average eee per cent changes in output and labour productivity for 
various industrial sectors are presented for peak-to-peak, peak-to-trough, 
and trough-to-peak periods. From Table 4, a distinct break in the trend 
rate of both output and labour productivity growth in the commercial 
sector is quite apparent between the 1966Q1-1974Q1 and 1974Q1-1981Q2 
periods. As well, the mining, manufacturing, transportation and other 
utilities, and trade sectors all experienced a substantial slowdown in 
productivity growth between the same two periods. Over the 1981Q2-1984Q2 
period, the rate of growth of output per employee in the mining and 
manufacturing sectors has been as high or higher than during the 
1966Q1-1974Q1 period. Labour productivity growth also increased between 
the 1974Q1-1981Q2 and 1981Q2-1984Q2 periods in the construction and trade 
sectors. However, given the change in the employment survey near the y 
beginning of 1983, some caution should be exercised in interpreting recent 
disaggregated labour productivity estimates. 

The pro-cyclical nature of labour productivity growth is again quite 
evident from Tables 5 and 6. In the last three recessions, both output 
and labour productivity have declined in the commercial sector. It is of 
interest to observe that the rate of decline of productivity in the 
1981-82 recession was lower than in the 1974-75 and 1979-80 recessions, 
even though the output decline was much larger. Labour productivity in 
the mining industry actually increased during the 1981-82 recession, even 
though output declined; in the previous two recessions, there were 
substantial decreases in labour productivity in this sector. While output 
per man-hour in the manufacturing sector fell during the 1974-75 and 
1979-80 recessions, this measure of labour productivity was practically 
unchanged in the 1981-82 recession, even though the fall in production was 
larger than in the previous two recessions. Similarly, the decline in 
labour productivity relative to the output decline in the transportation 
and other utilities sector has been much smaller in the latest recession. 
One might speculate that the very tight financial position of many firms 
in the most recent recession induced a greater than normal degree of 
cost-cutting. As well, the pro-cyclical tendency of labour productivity 
in the construction industry appears to have disappeared in the late 
1970s. 

From Table 6, it is evident that labour productivity growth in Canada 


tends to rise during the expansionary phases of the cycle. However, the 


6. GDP statistics were used for output data, while all-establishment 
employment data from Statistics Canada were used as the main labour input 
indicator. Data after February 1983 were taken from the revised monthly 
Survey of Employment, Payrolls and Hours and were linked to the old series 
at the Bank of Canada. For several sectors (mining, manufacturing and 
construction), man-hours data were constructed using average hours paid 
from large-establishment data. Sectoral employment and average hours paid 
data were only available starting in 1961. 
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average annual rate of productivity growth in the commercial sector has 
tended to be smaller in the two most recent full expansions. Among 
individual sectors, this slowdown has been especially evident in the 
mining (also accompanied by a much lower rate of output growth) and 
manufacturing sectors. In the expansion that began in 1983, the growth of 
labour productivity has apparently been relatively strong in a number of 
sectors, including mining, manufacturing, transportation and other 
deeiitise and trade. 

The cyclical behaviour of sectoral labour productivity is also shown 
in Figures 1C-ll. Output per employee is shown for the following sectors: 
commercial (excluding agriculture, fishing and trapping); mining; 
manufacturing; construction; transportation, communications and other 
utilities; trade; finance, insurance and real estate; and other commercial 
services. Output per man-hour is also shown for the mining, manufacturing 
and construction sectors. In each figure, productivity (solid line) and 
output (broken line) are shown for the following cycles: 1966Q1-1969Q4, 
1969Q4-1974Q1, 1974Q1-1979Q4 and 1979Q4-1984Q2.’ (We treat the brief 
expansion from mid-1980 to mid-1981 as an interruption of the recession 
which began at the end of 1979.) f 

The pro-cyclical nature of labour productivity in the commercial 
sector (Figure 1C) has been especially evident in the last two business 
cycles. However, the cyclical rebound in the expansionary phase has 
tended to become weaker in recent cycles. Indeed, during the 1980-81 
expansion, output per employee remained virtually flat after a substantial 
decline earlier in 1980. This figure also confirms that the growth in 
productivity tends to end before the output peak. Gordon (1979) 
speculates that this "end-of-expansion phenomenon" results in part from 
expectational errors and lags in adjusting employment to output changes. 
As well, there may be differences in the timing of cyclical peaks in 
various industries. Perhaps most importantly, productivity gains arising 
from the underutilization of the capital stock will eventually be 
exhausted during the course of the expansion and it may only be possible 
to increase output by installing additional machines and hiring 
inexperienced and presumably lower quality workers. The increase in 
productivity which began well before the end of the last recession was 
highly unusual and may have reflected the need to cut costs as a result of 
the extremely weak financial position of many corporations and the 
extremely long duration of the recession. 

Data on output per employee and per man-hour respectively for the 
mingine sector are shown in Figures 2 and 3. Output per man-hour increased 
almost continuously over the 1966-72 period and then fell almost 


uninterruptedly between 1972 and 1981. Some of the factors that may have 


ran Data on output per man-hour (in mining, manufacturing and 
construction) and for output per employee in the commercial sector are 
available only up to 1983Q1. 


influenced productivity performance after 1972-73 are as follows. First, 
a substantial part of the workforce is engaged in activities designed to 
Find and deve lop new reserves of natural resources rather than in 
functions directly related to current production. After 1974, demand for 
most natural resources tended to be more restrained, either because of 
increases in relative prices or possibly because of structural shifts in 
the composition of demand. Secondly, depletion of easily accessible 
reserves may have had an adverse effect on labour (and factor) 
productivity in this sector. Profitability in the oil and gas mining 
industry was relatively high after 1973 and may have masked an underlying 
trend towards lower rates of growth of factor efficiency. Finally, given 
anecdotal evidence (at least before mid-1981) with respect to the high 
level of difficulty in retaining skilled workers in this industry, it 
would seem logical to suppose that labour would be hoarded for a longer 
period than is normal in other sectors. More recently, there seems to 
have been an improvement in labour productivity as firms have cut costs in 
order to improve profitability in the face of relatively modest increases 
in the prices of many mining products. However, recent labour force 
survey data for non-farm primary industries do not support this 
development, so it is possible that the large increase in labour 
productivity shown in Figure 2 is partly related to the break in the all- 
establishment employment series. 

Information on the manufacturing sector is shown in Figures 4 (output 
per employee) and 5 (output per man-hour). It is apparent that in the 
1974-75 recession, part of the adjustment in labour input took the form of 
a reduction in average hours worked rather than a reduction in employment, 
suggesting that manufacturing firms were trying to retain employees 
(Blain, 1977, p. 9). In the latest recession, output per man-hour reached 
a trough in 1982Q1, whereas output continued to fall up to 1982Q4. 
Experience in previous cycles has suggested more synchronization of 
troughs in output and labour productivity. However, the severity of the 
1981-82 downturn may have led to increased efforts at improving efficiency 
given extremely low levels of profitability, which was probably 
responsible for a sizeable improvement in output per man-hour in the 
second half of the recession. According to the data for output per 
employee, further substantial increases in productivity have taken place 
so far in the recovery. However, on a labour force survey basis, the 
recovery in labour productivity has been less pronounced. 

Productivity in the construction industry has sometimes followed a 
pro-cyclical pattern, measured in terms of either output per employee 
(Figure 6) or output per man-hour (Figure 7). In the early and late 
1970s, productivity tended to decline in absolute terms. However, since 
the beginning of 1981, there has been some growth in measured labour 
productivity, even though output levels fell sharply after mid-1981. 

Output in the transportation, communications and other utilities 


sector has displayed little of the cyclical volatility so apparent in most 


goods-producing industries, with the exception of the present cycle 
(Figure 8). Similarly, output per employee exhibited little variation up 
to 1979, though the trend rate of growth has been declining (Table 4). 

The trough in labour productivity was reached well before the trough in 
output during the 1981-82 recession. In the recovery since the end of 
1982, the increase in output per employee has been very pronounced. As in 
other sectors, lower levels of profitability have led to unusually 
intensive efforts to reduce costs, which partly explain the rise in labour 
productivity. 

Since 1966, productivity in the trade sector (Figure 9) has 
experienced only one period of sustained growth (1971-73). Output per 
employee was pro-cyclical over the 1974-76 period, but thereafter it 
remained relatively flat in spite of sizeable gains in output. The 
declines in output and productivity were sizeable and of comparable orders 
of magnitude in the most recent recession. In percentage terms, the per 
cent recovery in productivity since the end of 1982 has been almost as 
large as the increase in output, which might be suggestive of special 
efforts to improve efficiency. 

Output in the finance, insurance and real estate sector has shown 
little volatility since 1966, and there has been relatively little change 
in the measured level of labour productivity (Figure 10). There has 
however been some growth in output per employee since the middle of 1982. 
Productivity in the other commercial services sector has been relatively 
flat over the entire 1966-1983 period (Figure 11). 

To illustrate this phenomenon further, a number of different 
specifications for labour productivity equations were estimated for the 
commercial sector excluding energy and the manufacturing sector excluding 
energy. The energy sector was defined to include mineral fuels, petroleum 
and coal products, electric power and gas distribution and pipelines. The 


variables used in various equations are: 


¥ output, 
L = man-hours, 
K = capital stock, 
U = rate of capacity utilization, 
PE = price of energy, 
PY = output price, 
E = real energy input, 
T = time trend, 
Tl = time trend starting in 1974, 
T2 = time trend starting in 1979, 
RNU = national unemployment rate, 
RNUT@ = unemployment rate at trend output, 
GAPL = a measure of the labour market gap which equals 
(100-RNU)/(100-RNUTO) , and 


GAP = either CAPU or GAPL.8 


trea lid cases, estimation results are shown in Table 7. 
The simplest specification included only cyclical and time trend 


variables 
log(Y/L) = a + b¥log(GAP) + c*T. C1) 


In the case of the equation for the manufacturing excluding energy sector, 
only an output gap measure was used, while both output and labour market 
gap measures were used in alternative equations for the commercial 
excluding energy sector. In.all cases, both the cyclical and time trend 
variables were highly statistically significant, though there was evidence 
of first-order autocorrelation. 

From the data presented in Tables 1 and 4, there was evidence of a 
break in the trend rate of labour productivity after 1973 and perhaps 
another in 1979. In a second equation, additional time trend variables 


were introduced to allow for this phenomenon 
log(Y/L) = a + b*¥log(GAP) + c*T + d*Tl + e*T2. (2) 


In the case of the commercial excluding energy sector, the results suggest 


that there was a highly statistically significant decline in the trend 


8. Data sources were as follows. Output for the 1961-1980 period was 
defined as the sum of value added by labour and capital (measured in 
constant prices) and the energy input and was obtained from input-output 
matrices supplied by Statistics Canada. These data were extended over the 
1956-60 and 1981-83 periods employing the growth rate of the following 
proxy -- gross domestic product in constant prices from Statistics Canada, 
Gross Domestic Product by Industry (61-213) and earlier publications. 
Man-hours data were taken from Statistics Canada, Aggregate Productivity 
Measures (14-201); employment data from Spr aneebine Canada, Employment, 
Earnings and Hours (72-002) were used to construct a proxy for the share 
of total man-hours of the non-energy components of the commercial and 
manufacturing sectors. Capital stock information was taken from 
Statistics Canada, Fixed Capital Flows and Stocks (13-211) and unpublished 
data. Rates of capacity utilization were derived from data published in 
the Bank of Canada Review; the rate of capacity utilization in the 
commercial excluding energy sector was proxied by that for the goods 
excluding energy sector. These data were extended over the 1956-61 period 
using unpub lished data at the Bank of Canada. Data on the energy price, 
Output price and real energy input for the 1961-80 period were obtained 
from the input-output matrices mentioned above. The energy price series 
were extended over the 1956-60 and the 1981-83 periods using the growth 
rate of the CPI for energy. The output price for manufacturing excluding 
energy was extended over the same periods employing proxies as well as the 
Industry Selling Price Index for 1982 and 1983 (Statistics Canada). The 
Output price for the commercial excluding energy sector was extended over 
the same periods using data in Statistics Canada, National Income and 
Expenditure Accounts (13-201), Gross Domestic Product by Industry (61-213) 
and earlier publications. Dats on RNU and RNUT@ were taken from the RDXF 
data base. A listing of data is shown in an appendix. 


rate of productivity growth starting in 1974. A further though smaller 
decline in trend productivity growth is apparent starting in 1979 in the 
commercial excluding energy sector. In the manufacturing excluding 
energy sector the decline in trend productivity growth beginning in 1979 
was even larger than that in 1974. There is also a large decline in the 
size of the coefficient of the cyclical variable. 

Unfortunately, such simple equations provide no economic explanation 
for changes in the longer-run rate of labour productivity change. More 
interesting specifications were estimated which bear some Similarity to 
models developed by Rasche and Tatom (1981) and Tatom (1980). One form of 


the equation was 


log(Y/L) = a + b¥log(K/L) + c*log(PE/PY) 
+ d¥*log(GAP) + e*T. (3) 


The specification is essentially derived from a constant returns-to- 
scale Cobb-Douglas production function with three factors of production: 
labour, capital and energy. The relative energy price, instead of the 
real energy input, was used as an additional explanatory variable, as in 
Rasche and Tatom (1981). Finally, a measure of the output (labour market) 
gap was included as an additional explanatory variable to allow for 
cyclical influences on labour productivity. The estimation results are 
supportive of the view that the capital stock-labour ratio and the 
relative energy price are important determinants of labour productivity. 
As expected, the coefficient on the capital stock-labour ratio is 
positive, though the size of the estimated coefficient for the 
manufacturing excluding energy sector seems much larger than would have 
been expected on the basis of cost share considerations.? A separate 
equation was also estimated in which the coefficient b was constrained to 
be consistent with cost share information. The coefficient on the 
relative energy price variable is negative in all cases, presumably 
reflecting substitutability between energy and the other two factors of 
production. Finally, the time trend variable coefficient is much smaller 
than before. It is also worth noting that the coefficients of the 
equation for the commercial excluding energy sector were much more stable 
when estimated over different sample periods in the case where a labour 
tiarket gap variable was used (as opposed to an output gap variable). For 
instance, the coefficient on the relative energy price variable was 
positive when estimated over the 1956-73 period in the case of the 
equation using an output gap variable; on the other hand, the coefficient 


of this variable was virtually unchanged when estimated over the same 


a The average cost shares of labour, capital and energy in the 
manufacturing excluding energy sector were estimated to be 63%, 30% and 7% 
respectively. The respective average cost shares of labour, capital and 
energy for the commercial excluding energy sector were estimated to be 
54%, 41% and 5%. 
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period for the equation using the labour market gap variable. This 
suggests that greater confidence should be given to the equation using the 
labour cee gap variable; perhaps one reason for this finding is that 
this measure of the gap variable does not directly depend on actual 
output. 

Next, an equation was estimated in which additional time trend 
variables were introduced, allowing for shifts in the rate of technical 


progress starting in 1974 and 1979 


log(Y/L) = a + b*¥log(K/L) + c*log(PE/PY) 
+ d*log(GAP) + e*T + £*T1 + g*T2. (4) 


The results were consistent with the hypothesis of declines in the rate of 
technical progress starting in both 1974 and in 1979 (with the exception 
of the Tl variable for the commercial excluding energy sector, for which - 
the coefficient was statistically insignificant). In the case of the 
equation for the commercial excluding energy sector using the labour 
market gap variable, the coefficient of the relative energy price variable 
remained negative, though statistically insignificant; the coefficients of 
the capital-labour ratio and the labour market gap variables were also 
insignificant. For the commercial excluding energy equation using an 
output gap variable and the manufacturing equations, the coefficient on 
the relative energy price variable became positive, an implausible 
result. In the light of these results, there is some difficulty in 
distinguishing empirically between the hypothesis that increases in the 
relative price of energy would be a partial explanation for the slowdown 
in labour productivity growth and the alternative hypothesis that there 
were simply inexplicable declines in the rate of technical progress in the 
mid-1970s and a further decline in the late 1970s. 

An equation was also estimated in which the real energy input-labour 


ratio replaced the relative energy price variable 
log(¥/L) = a + b*¥log(K/L) + c*log(E/L) + d*log(GAP) + e*T. (5) 


The coefficient on the capital-labour ratio was much higher than would 
have been expected on the basis of cost share considerations, while the 
estimated rate of technical progress was much lower than what had been 
obtained in most of the above regressions. 

The model shown by equation (3) with a labour market gap estimated 
for the commercial excluding energy sector is illustrated in Figure 12. 
The solid line in this graph displays actual values of labour productivity 
in this sector over the 1956-83 period. The simulated values using 
equation (3) are shown as line LAC910. Finally, setting the labour market 
gap measure to its average value over the 1956-83 period and employing 
equation (3), one obtains line LAC85. Given the model being used, this 


implies that LAC85 would be below (above) LAC910 during periods of high 
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(low) capacity utilization. The model is able to explain just over 90% of 
the slowdown in labour productivity growth between the 1956-74 and 1975-81 
periods and about 40% of the actual slowdown is attributable to low rates 
of capacity utilization (Table 8). The rise in the relative price of 
energy accounts for nearly half of the slowdown, while a decline in the 
rate of growth of the capital-labour ratio accounts for about 4% of the 
fall in labour productivity growth. A similar kind of exercise was 
carried out for the manufacturing sector using the version of equation (3) 
with a constraint on the coefficient of the capital-labour ratio (Figure 
13). Though the weight given to low rates of capacity utilization is 
about the same as for the commercial sector, the model is much less 
successful in explaining the overall slowdown in labour productivity 
growth between the 1956-74 and 1975-81 periods (Table 8). 

While the model used above is quite crude, its results are in accord 
with a number of other studies that give an important role to low rates of 
capacity utilization and the energy price shock as explanations for the 
productivity slowdown. Other important factors that may have played a 
role include special structural characteristics of energy-related 
industries and higher inflation rates, as discussed in Stuber (1981). 

With regard to the use of cyclically weak demand as an explanation of the 
slowdown, one must note that there is reason to be skeptical about the 
quality of reported aggregate rates of capacity utilization in recent 
years. Increased difficulties in measuring the capital stock, which is an 
important input into the Bank of Canada measure of capacity utilization, 
may have led, for instance, to an understatement of aggregate operating 
rates. As well, if capacity utilization remained at a low level for a 
sustained period, one might ask why firms would not adjust factor inputs 
(and operating rates) so as to raise productivity levels back to pre-shock 
levels. 

One other area of interest, with respect to the cyclical behaviour of 
labour productivity, concerns the distinction between production and 
overhead labour. As an example, recent data for hourly paid and salaried 
employees in the manufacturing sector are examined (Figure 14).10 as 
might be expected, the employment corrections during recessions for 
hourly paid workers are much larger than for salaried workers. Further, 
hourly paid workers also experience reductions in average weekly hours 
during recessions (Figure 15). The employment and labour productivity 
data (Figure 16) indicate that increases in output during the early stages 
of an expansion are met mainly through a rise in productivity and to a 
lesser extent by an increase in average hours worked. In the last major 
expansion from 1975 to 1979, major increases in the level of the labour 


input took place only in a later stage of the recovery. 


10. Data on employment and average hours worked are taken from Statistics 
Canada, Employment, Earnings and Hours (72-002). Employment of 

hourly paid workers refers to the number of wage-earners (hours 

reported). Output is measured as in footnote 8. The employment data were 
seasonally adjusted at the Bank of Canada. 


LAL 


~~ aH 
. 
So 


{Eee 0 


S°0 
8°0 


707861 
-Z0I86I 


6°T "°C a) 92%, C29 
8°0 30 € aE O° ¢ ool 3 
OLE Ive cag 8° V/N 
L°0= 8°0 8°? °C V/N 
6°C 6°72 B°s 72%) SS 
Sa T°0 a / (Aare JG 
O’€ ESC 8°S a c’S 
<°0 t0- G°é oC OFC 


ZOT 861 406/61 1OvL61 706961 109961 
-706L61 -1047/61 -706961 -109961 -10096I 


yeod 0} yeeq 


rag A €°9 
Lr RK 
V/N V/N 
V/N V/N 
Cue E46 
8°0 iC 
8°72 ZS 
Cal Ore 
100961 7O9C6T 
-709 661 -70€ C6T 


BJep epeuey SO19S1}3BIS :ad1NO0g 


yndj3ng 
vaho [dwa aad yndjng | 
ope1j pue 
SUOTJBOTUNUMOD fade10qs ‘UOT JeIIOdSURIy 
‘(eanq[notase Buipn{toxa) B8uronpoid-spoosy 


gndjng 
aafotdwa rad yndqyng 


(Sutdde1q pue 3utystg 
‘aanqpno1ase Buipni{oxa) [eB To1d8UWOD 


yonpoid o14sewop ssoiz [eay 
eako {dua sad yonpoad d1ysewop sso1is [eoy 


AND [P9Y 
aoako {dua aed AND [Bey 


SaTI4p Juazsay JO saseyd SNOTIBA 19AQ Yndyng pue AIATIONpOIg ANOgey] 2}e39193y UL (xX) SodUBYD [RNUUY sde12Ay 


T 91981 


cs * 


€°6- €°4- I°4- XT €2E 6°0- 7° €- 
8°Z- 8°Z- 7° €- 9°0 Z8z c°0 0° 4- 
7° Q- €°7- L°I- GST LEE V/N V/N 
1°0- 6°I- 0°€- Bei ax V/N v/N 
L°4- O° I- —9°0- 8°T Lee 6°0- 9° T- 
€°I- 1°z- 1°t- C20 cor €°I- L°€- 
9*%- 9°0- 7°O- 6°0 CoG T‘1- €°0O- 
Z°I- L°t- 6'I- L°0- Gar 9°I- 9° I- 
yO7Z861 ZO0861 TOSL6I 7OOL61 108961 TOT96I 7D1S61 
-Z01861 -706 161 -10¥/61 -406 961 -10996I -10096I -709 S61 


~~ Seis | Ps ) ae Tf Pr a ee ee ee ee se 


V/N 
V/N 


704561 


-TdES6T 


Be ep epeuep SoOtqAstqeys > 3991Nn0s 


gndjng 
aeaho {dua azad yndjng ] 


ape1j pue 
SUOT JeBOTUNMWOD *‘a3e10 4s ‘uotqeqiodsuersy 
‘(aainq[norase Butpny{oxe) Butonpoid-spoog 


yndjng 
saho {dua rzad yndjng 


(3urdde1q pue Burystj 
faanq[notase BuLpN[oxs) [eto1eUuMOD 


yonpoid dtysawop ssois [esy 
safotdua asad yonpoid s1ysomop ssoi3 [e2y 


GND 18°Y 
aaho,tduia aad GND [¥2uy 


sal okp Juazay JO saseyg SNOTIPA 1949 JNdANnO pue AQIATIONpOIg ANOgey] a}eZarzZ3y ul (zx) sesueyD [enuuy s3e10Ay 


@ P1deL 


bevce 


eJep epeueg so1ystqzeIg :ad1NOS 


tt 4 9.55 1o7 c°8 iGo OL Ly 7° OT jndjng 
O59 TSE 9°T 1°47 6°€ I’ €° 6°S aakotdwa rad yndjng 
ope1q pue 
suoTjeotunumos ‘a3e103s ‘uotjzeqiodsuersy 
‘(aanqy[notase Burpntoxa) Buronpoid-—spooy 
ie LES cay 0°8 a9 v/N v/N v/N ynd3ng 
v/N 8°0 Lec 8°z BZ v/N v/N V/N aekotdua aad yndjng 
(sutdde1q pue 3urysty 
faaing[notase BUIpn{oxXa) [eB ToLSUWOD 
0°S 6°? 8°€ 6°9 B°S g°9 G°4 6°8 yonpoid o1ysawop ssoizd [Ray 
fc Cal O°1 Cac Teé 70 (erg Gc veahotdua zad yonpoad o14sawop ssoiz [Peay 
naa Ons Lot Cae Gas oi 72% 728 AN Bou 
eed Coat 6°0 H°¢ Cae Cae G27 TuG veAho{dwa 13d AND [e2ay 


ZOV86I ZOT S61 D661 107261 706961 10996I TOO96T 709661 


-07861 ~70086I -10¢ 61 -700 61 -108 961 -101961 -70L S61 -707S61 
yeed Oj ysnory, 


ga[0hp qUaday JO saseyg SNOTIFA 13AQ JndjNnQ pue AALALJONpOAg 1NoOgGeyT aqesaissy ut (Zz) saZuey) [enuuy e3e132ay 


€ 219FL 


Table 4 


Average Annual Changes (%) in Labour Productivity and Output Over Various Phases of Recent Cycles 


—_—_—_—_—_::???_ _ } } | _ — 


Peak to peak % share 
1966Q1- 1969Q4- 1974Q1- 1979Q4- 1981Q2- of aggregate 
- 1969Q4 1974Q1 197904 1981Q2 198402 output in 1981 
Mining: a3 
Output per employee 7 4.9 5.0 -4.7 -11.3 8.6 
Output per man-hour Bich oy -4.9 -10.1 N/A 
Output 5.1 6.7 -1.0 -3.7 0.8 
Manu fact uring: 26.3 
Output per employee Nes, 4.3 1.4 0.2 4.7 
Output per man-hour 4.5 4.4 a -0.2 N/A 
Output 4.6 6.4 1.8 1.0 ie , 
Construct ion: de> 
Output per employee 0.8 1.4 0.9 0.2 1.5 
Output per man-hour 2.8 died 0.8 1.6 N/A 
Output 0.6 4.9 1.6 207 -5.4 
Transportation and cther utilities: 17.0 
Output per employee Be) 4.2 74a] ie Zoo 
Output 7.0 Wee 4.7 BN: ) 0.6 
Trade: 15.25 
Qutput per employee -0.2 3.4 0.1 -0.5 1.0 
Out put 3.8 8.2 2.8 13) -0.3 
Finance, insurance and real estate: j 16.1 
Output per employee -0.6 -0.6 0.3 Ze 0.3 
Output ee) 5.6 4.7 4.7 13 
Other commercial services: Wied 
Output per employee Vs! ° 0.2 0.2 -0.3 
Output 7.1 ih 5.8 6.3 2.0 
Commercial (excluding agriculture, ; 
fishing and trapping): 100 
Output per employee 225 2.8 0.8 -0.1 N/A 
Output 4.8 6.6 Biot 3.0 -0.1 


Source: Statistics Canada 


1. This sector also includes forestry, which accounted for about 0.8 per cent of aggregate output in 1981. 


Table 5 


Average Annual Changes (%) in Labour Productivity and Output Over Various Phases of Recent Cycles 
eS ee 


Peak to trough 


1966Q1- 1969Q4- 1974Q1- 1979Q4- 1981Q2- 
196801 197004 = 197501 198002198204 

Mining: 

Output per employee Dee) 8.0 -13.7 -9.1 4.9 

Output per man-hour 5.8 8.0 -12.8 -8.5 7.9 

Output 6.5 | -11.6 26D -10.5 
Manu facturing: 

Output per employee 2.4 DES -4.6 -4.3 -2.4 

Output per man-hour 3.6 0.5 -2.2 -3.2 0.1 

Output 2.6 -3.0 -8.3 -9.6 -13.5 
Const ruct ion: A 

Output per employee 122 7.8 -2.8 Ded Sot 

Output per man-hour 2.0 8.2 -0.7 7.1 D1 

Output -1.2 1.7 -2.7 -9.3 -9.6 
Transportation and other 

utilities: 

Output per employee 4.6 DL -1.0 -3.5 -1.7 

Output 63> 4.9 le, 0.6 =i 2 
Trade: 

Output per employee 0.1 1.8 -4.2 -0.4 -2.9 

Output See 1.6 -1.0 -0.8 -7.3 
Finance, insurance and reai 

estate: 

Output per employee -1.5 2.5 -1.6 Oe Ved 

Output Ls aD 4.3 3.4 0.8 
Other cogmercial services: 

Output per employee V1 iow 0.4 -1.5 0.6 

Output Sol) Lie 6.2 Ze 0.3 
Commercial (excluding 

agriculture, fishing 

and trapping) 

Output per employee 2.0 Dll -3.0 -1.9 -0.1 

Output Sed V0 -1.7 -2.3 -6.4 


Source: Statistics Canada 


Table 6 


Average Annual Changes (%) in Labour Productivity and Output Over Various Phases of Recent Cycles 


eee 


Trough to peak 


1968Q1- 1970Q4- 1975Q1- 1980Q2- 1982Q4- 
196904 1974Q1 197904 1981Q2 198492 

Mining: 

Output per employee bes 4.1 -2.7 -12.3 Zo 

Output per man-hour 4.9 4.4 -3.2 -10.9 N/A 

Output BST | 4.5 153 -6.8 11.8 
Manufacturing: 

Output per employee 4.7 54 2.6 2.6 Aitiere 

Output per man-hour 5.6 566 Zo : N/A 

Output 70 a.9 39 6.3 10.8 
Const ruct ion: = 

Output per employee Whee -0.3 US -1.4 -2.2 

Output per man-hour 3.8 -0.8 Vea -1.2 N/A 

Output Zot 6.5 Leo 8.0 -1.2 
Transportation and other 

utilities: 

Output per employee 6.5 4.5 Sig? 4.0 Hes 

Output 7.6 dad 5.0 be 6.5 
Trade: 

Output per employee -0.6 BGs 1.0 -0.5 4.8 

Output 4.5 10.2 3.6 4.7 6.7 
Finance, insurance and 

real estate: 

Output per employee 0.3 -1.5 0.7 3.0 -0.5 

Output 6.2 6.5 4.8 569 et 
Other commercial services: 

Output per employee 1.7 0.5 0.2 1.0 -1.2 

Output Rel, 8.6 Died 8.4 3.6 
Commercial (excluding 

agriculture, fishing 

and trapping): 

Output per employee 2.8 2.8 cel 0.8 N/A 

Output 6.2 8.0 4.3 Dak 6.1 


Source: Statistics Canada 
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- Table 7 


Estimation of Results for Labour Productivity Equations 
(t-statistic in brackets) 


(1) log (¥/L) = a + b*¥log(GAP) + c*T 


Manufacturing 
Coefficients Commercial excluding energy excluding energy 
Out put Labour market Output 
gap gap gap 
a SO LOG GEOe)) -446 (14.8) 349 (9.9) 
b 544570605) Le 43- Coo -467 (4.9) 
Cc MOVE CAMESY) 5028741 .0) 2033) (42-0) 
R2 .988 986 985 
Standard error 
of regression .024 027 033 
D.W. 59 225 41 
Estimation period: 1956-1983 (annual) 
(2) log(Y/L) = a + b*log(GAP) + c*T + d¥Tl + e*T2 
: Manufacturing 
Coefficients Commercial excluding energy excluding energy 
Output Labour market Out put 
gap gap gap 
a 306 (13.6) Pee) -169 (4.2) 
b .089 (2.0) .087 (0.4) A on Og me dy 
Cc 032) C600) £0324(62 4) Oa es Le) 
d -.015 (=7.3) = ~O164(— 7.3) -.005 (1.4) 
e -.005 (-1.4) =,006 {=1.7) 0200-500) 
R2 998 .997 £995 
Standard error 
of regression O10 ,OL1 .020 
D.W. 2.00 ask F.45 


Estimation period: 1956-1983 (annual) 


(3) log (¥/L) = a + b*¥log(K/L) + c*log(PE/PY) + d*log(GAP) + e*T 


Commercial 
Coefficients excluding energy Manufacturing excluding energy 
Output Labour market Output gap Output gap 
gap gap no constraint constraint on b 
a 54)7031.8) <393) C2425) -.019 (-0.5) .149 (3.6) 
b 2204 (4.4) «3997 €2.4) “945 0923) san 
c ~.074 (-2.6) = 109 (=2),7) =,016 (-0.7) =.Qi? (oreo) 
d -426 (4.8) [2958 O25) 1.065 Gr025) 349 C@so" 
e <OTT (C253) SOTA? 2) VOI 6032) 1023462653) 
R2 .998 .997 .997 £993 
Standard error 
of regression 009 a ee .014 O22 
Dwr 1.00 Poo 0 Pe! 


Estimation period: 1956-1983 (annual) 
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Table 7 (continued) 


(4) log(¥/L) = a + b*¥log(K/L) + c*log(PE/PY) + d*log(GAP) + e*T 
+ £*T1 + tT? 


Manufacturing 
Coefficients Commercial excluding energy excluding energy 
Output Labour market Output 
ei ee ane SBA ae -<.) 
a 2509 (1477,) 1395 49500 -UL0-(0.5) 
b 463 (5.7) 2D -698 (10.8) 
Cc «035500 29;) -.072 (=1.4) 06952 3) 
d -388 (6.0) 1 GL tk) 195 sala. 2) 
e BOW Ps ho Go a 2 3a Ot Gas fot 1G A Ce 
f -.010 (-2.8) -.004 (-0.7) ~.007 (-2.1) 
g -.005 (-2.0) -.008 (-2.2) -.013 (-4.2) 
R2 .999 .998 .999 
Standard error 
of regression .007 .010 .008 
Dew 1.99 L597 1.88 


Estimation period: 1956-1983 (annual) 


(5) log(¥/L) = a + b*¥log(K/L) + c*log(E/L) + d*log(GAP) + e*T 


Manufacturing 
Coefficients Commercial excluding energy excluding energy 
Output Labour market Out put 
gap gap gap 
a 149) €0%3) =a 2390-025) -.580 (-1.1) 
b G32 (450) soy ecto a S92 3aCS SD) 
eS 50030 es) aLOOs- Cl eZ) LoOmuia D) 
d DSO FC5. 0) 1.887, (3:9) ; 995 (8.9) 
2 20027 CO5)) 5003 GOR?) -.003 (-0.6) 
R2 995 994 .996 
Standard error 
of regression a OE | 2013 <O012 
D.W. 0.91 | Raye a 0.90 


Estimation period: 1961-1980 (annual) 
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Table 8 


Estimates of Contributions to Productivity Slowdown Using Equation (3) (2) 


iru 
Commercial Manu facturing 


excluding energy? excluding energy 


Change in average annual rate 
change of labour productivity 
between 1956-74 and 1975-81 Shs -2.14 


Proportion of change in labour 
productivity growth between 
1956-74 and 1975-81 explained 


by model 91.4 63.6 
Attributable to: 

Cyclical factors 40.1 42.1 

Energy price shock 47.5 7 PL 

Capital-labour ratio a0 O85 


1. Equation with labour market gap. 
2. Equation with constraint on b. 
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FIGURE 1C 


OUTPUT PER EMPLOYEE AND OUTPUT - 
COMMERCIAL SECTOR (EXCLUDING 
AGRICULTURE, FISHING AND TRAPPING) 
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FIGURE 2 


OUTPUT PER EMPLOYEE AND OUTPUT MINING SECTOR 
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FIGURE 3 


OUTPUT PER MAN-HOUR AND OUTPUT - MINING SECTOR 
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FIGURE 4 


OUTPUT PER EMPLOYEE AND OUTPUT - 
MANUFACTURING SECTOR 
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FIGURE 5 


OUTPUT PER MAN-HOUR AND OUTPUT - 
MANUFACTURING SECTOR 
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FIGURE 6 


OUTPUT PER EMPLOYEE AND COUTEUL = 
CONSTRUCTION SECTOR 
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FIGURE 7 


OUTPUT PER MAN-HOUR AND OUTPUT - 
CONSTRUCTION SECTOR 
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FIGURE 8 
OUTPUT PER EMPLOYEE AND OUTPUT ~- 


TRANSPORTATION, COMMUNICATIONS AND 
OTHER UTILITIES SECTOR 
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FIGURE 9 


OUTPUT PER EMPLOYEE AND OUTPUT - 
TRADE SECTOR 
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FIGURE 10 


OUTPUT PER EMPLOYEE AND QUTEULS = oh 
FINANCE. INSURANCE AND REAL ESTATE SECTOR 
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FIGURE 11 


OUTPUT PER EMPLOYEE AND OUTPUT - 
OTHER COMMERCIAI. SERVICES SECTOR 
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FIGURE 12 


Labour Productivity - Commercial 


1956 - 1983 


LPCOM LPC80 _ Lecsl 


Actual Model Cyclically Neutral 
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FIGURE 13 


Labour Productivity - Manufacturing 


1956 ~ 1983 
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Actual Model Cyclically Neutral 
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Figure 14 


Employment - Manufacturing 
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Figure 15 


Average Hours Per Week - Manufacturing 
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FIGURE 16 


LABOUR PRODUCTIVITY - MANUFACTURING 
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WEMANQI - Output Per Production Worker Man-hour 
SEUMANI - Output Per Salaried Employee 
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DATA APPENDIX 


Mnemonics. 


UQMFTFS 
UQCOTFS 
MNEMH 
MHCONE 
KMFNE 
KCONE 
UEGYMFG 
UEGYCQM 
CUMXE 
CUCOXE 
PEGYMFG 
PEGYCOM 
PQMFTFS 
PQCOTFS 
RNUA 
RNUTOA 


Output - Manufacturing excluding energy 

Output - Commercial excluding energy 

Man-hours - Manufacturing excluding energy 

Man-hours - Commercial excluding energy 

Capital stock - Manufacturing excluding energy 

Capital stock - Commercial excluding energy 

Real energy input - Manufacturing excluding energy 

Real energy input - Commercial excluding energy 

Capacity utilization rate - Manufacturing excluding energy 
Capacity utilization rate - Commercial excluding energy 
Energy price - Manufacturing excluding energy 
Energy price - Commercial excluding energy 
Output price - Manufacturing excluding energy 
Output price - Commercial excluding energy 
National unemployment rate 


Unemployment rate at trend output 


= 40 - 


’ DATA -APPENDIX 


ta 
-~ 


MHCOr 


iiNE Hi 


oe) 


ee 
eats 


QM 


i 


tO CJ 
uy -O 
Mm ~O 
RS FX 
PRS 


92 


Ber ae 
oe a 


re 


ch. 


ba | 


nee be 


mm, 
“tT 
Poy 


Dee hay 


4 


vd 


1GF71443 
11928554 


t. 


Vip ices Oy cian aes 
se Fes 


aD hy ee PATS) 


my 


a? 


T1T1T69944 


D487 2 


aoe 3 


Cd 


vb) 


Go95454035 


<7 


~" 


omy 
~O ¢ 


Cd 
3 
Cu 
ig 
chs 


> 
~a 
ta 
ch 
Ch 
e239 
fs, 
cd 


om 
aN 


CA 
cn 


da 


VEGTCOM 


UEGTMFS 


us 


Lar. 


° 


a4 
5 


i) ~ 


o6 


03406 


nom 


al 

td 

. ; rr. 
 -t 
Peo 
thos wn! 
fo 


Pf 
(fm Tall es 
c~ 1 
fond 
Gee ye | 
tm i 


(ise WT’ 
chin 

a J 
Cj or 
nerd 
rm -o 
“0 fs 
Card 


gap aw 
m (oO 
emcee: 
3 «ft 
y +O 
So ER 


wy 


tr. C4 
Coad tee 
£} ca 
sal) Ae 
“t a | 
ep | See 
Biad ie) 
‘yw 
Pen ee 
‘ < 
2-0 
Tie +o 
ig Fe 
SE ea 


Cab See 
2m AES 
s s 
m it 
aw 
=O ies 
aa a 
Re Ba 


a 0 


wa OU 
Nr Ce 


ae 


F 
HOHE 


ye 
oe 


Crm ned 
sa Fed A 
ro ne ee 
ras Likes 
oO m2 
ay Fas 
Sioa Pan 


a Jot Bee 
r9 <> 
® . 
Rees 
ord 
Gite 
‘S19 
ae al | 


i Ch 


ce 
tr LD 

e e 
mi 


rd 


~ 


@89779% 


oTluit 


PEGYMFG = 


es ia 
UiOXKE 


~ 
Let 


f 


DATA APPENDIX 


eS ees <0 Sacer. STA Se Dy Tere Cl NYS Oer> cS pe Tap Bit ee Dieo Mis) fae” PE Tre ee Bc hs 16 | Oo = 
Mca wR WON CC -o DW-OL 9 & KH OY DIDnm ce Dr oh FT Oh AH eK See) FY ee Wee} VG Pa se TASS Ne ee os CS a lobe) om ga “QO! 
ia <=—ho ip eco F sPatrorcs SORE bo Sara os P PORRO bo foo <poiarsrS oO AE cee > LS KD iy) ENB iD 6 Sei er iy 
Co ae) SO OnE GY bil “Ob re eh Ui c= CY oe CO te I CO to cS ie) elon Lente ands e5 Selsey Tae (le: 2D 
PS Relea) foe tea ees, OY oe eg se KS heer Se CEL Uy Pe ee Lae chee PA tee Tie Sasa alee: perio Tal he f(8 oem IP rial omg ths 
mm of £6 OM co oD co [O80 CO OO SS th I I Ot OO 0 EF 23 (Feel Ue sap ee Tip te teats} eh te lecte) hit a ee 
s rt s s . e . ® 2 s t s s . . s s ® sf ® 8 s ® 8 2 e 2 ee s 2 s 2 s s . 2 « A s s e 
gee re ee OE P99 ee ic oy cep toe axe ire’ Crp tar Cop tae eee ine org “O° 
DDS DWI ey oe ey er ca se OC Or se OI TN 1 BH a BSED SCO AUN SS) Ce 8) a ce Se Pe ee oC Ue Eee tages: feos 
qe em = TD Lhe PQ SON Ss (OS ra oe Shs re ED Ee ete og La ai ea om els mPa acaceoe] kre Jt pela Cee Dare ARS BING a (in ete lee ta meso allele ip banen Tm) tae lec 
4D f C4 sO PD oR ee OM eR ee OD EI eH PO Ca PS DUG Cie als State: ie lene! ie Cd tee tet Clr een coo eet te 
te) Feet Crees CeO Pe CO CS “tar Fe . Oe sO) Sits Poi 0 fo sd re UD Od CO OD Pd em Pe OP em Oe or a= tPF td +r TO 4 th mR FS ED -o 
WIPO ry iM ee Ch CO SOD IR Cd > OR OG PS. oe Oh PY CO ca a ATL Tr pcr MO PR MO RK KH Od er en cd oR Pd -- to tr 
2 OO) esr ho COCO) ete cot POLO EO cts Ket eee POs CO se ies Ct paay Cel fh Cano POs Cb TOC) Se Oe. a EE OS sr ey a) a 
J . . s s . \ a s s e e . e s a s e s s . s 7 . 2 s a ome s s . s s . . . . s e e . s s « s £ . J t e © ’ e sre 
tee Ot ig G4ost -O -G 5S MT «FOE oea «<F “TAL sO “OME SO Fae do tT. fa a — 
Sy Cee co LOM Clem fi ta PO. fe Ce PA LO er ey 6) cae Pt CO <Der €S tise Weer) Ch nd COL) <> Ce ere COMER ete dP oie > 
>) coe Pee Py LE Poe eh KS Ue AERO et fe OR Bp WOE See 0 COMO) Pia EOE! LRGs <r Ue Tee. oat. BOO te ORs 
a See) LT) aL TR Omets fd) aE Cg iri 2 er — OG ice CSL) TSO CS AS ON 2 LOE st Po PIN 1 EOEEO 5— ESTE +r eae op 
MO DO CO er rg tO Or 0 to ra b= Chid > “oe P.O Pe. oR OR AP LD an re ee RR RK LID Or ID oR Oe 
tLe 1 fk PSN Tip Ee geet pe Jad es Wi fae JT Soar > TRE a ite RC DIN Lp Yak em AG! fel et tg Wy Ser @ BY Gm Sa Rd TS RAP a Pee COLE inc £29) s95 coy eer er ee oO fe Se) oh 
. . * . ® . . . ® s * . . s s s s of] . s z ® ® e 8 8 2 oy Coase TS Pr CSc. PO OREO EO fh etrotecs Coa ey iP tietana 3 He en 2 ft TR fo > elle eH fore 
“we OJ <> te ar fm. Ce) em =F Ce oh ww OR, G9 Od oh Ot t EY ~~ © te td co . a ® s 2 s Py . 2 . ® . 2 . . . . . * . « ® s . . ° 2 . 
fO fo on tO f. CO SO ce ok fn fo oO fh co tn CO oh ok OD tO 00 60 fo 006 tO OS i Be DG ee FT ee) ee 
Coo coe oy PS ee ee Ch PO Ol x CS ST PROS SO PEN iets Lek bay eo TI Cort, Loe COe gs) Coy ye ss —e eon COs. Cr) LER Co eeS ee 
Paes Ya | BOF fd ar plete th aU er plank of mone SS thea) | Kel iat A a Ipecac hep Tae ee Ftd 8 Lop hes at Okeke @ 8] eB] CRS Et Crm AS OO) dE i os) CBA SUE Onc es ye OC Ps uecvecc) fh 
(es: Pao Yet se Site Me alge jp he ce ACN oc me Pd SY SNE ce WE oe poet es hf Bae Yoel fer We i pte 6 te Oe fe oan Ope lint See fis aaa g ie <S e F ese he et AOS Ge! fe So) Se AED ee Py wet ae Pee) Py 
fed (ie) Ge) ey ieawie® (makita geo Grey eee tals jereem 1 pee i @ Sa oe Es Pr a) ei 18 oat i i Jetty 6d theme ty fie 2 AF er eeOsi. TORO <a SDT SS EO a eS a EO) sh 
tee) Lasitetss: Le Oke TET fe aT -O Cee -O COO O is “Bf. CO i OW tR OIi9 tT Lr RK TL DIA Dm eo trary OLD -o st 
e e e ® . . s e ® £ s e 2 . . 8 8 a ® ® s s £ e e s e we Paes Pee | ORRIN (Ee fee tT CS mn cq Pa 3] mm “rc aoe Bm ot [eee ete 1 CY sr Ey Vo fr. 4 er 3 Te) 
Lf RI ae i oe a ths PO LS ce ae oO fe tS ES Sh <P 3 OC 1S Ore oO ( ir . . . s . ® s ® . ® « e s e © s ® . ® « e © . « . 2 . 
“TO 00 06 10 fO 05 0G fn DR Ook ok ce fh 609 (TO Ce om Ck OO m0 fO CO fe OO ro i. PS. in a ay Tats Sr ay 
60) OSS sO eo OOS eS = CTO PICO One i Or TO OW DD ww CO 9D SS U9 OT OO Om SH C9 te LD Or. CO Om SS rH TU T9 
gle hill cietita) Ach cial mioloial sep Cte eheiveulins iti iss ing tac Gate sien CRIB STOR the) cog) (tat Baie bctal Stok wabctel ciel cia cial cia} Aelita bck gk TiN. taboaral Soke ties ieee scualce aera ace sea. 


tha 6. te 
-(Etee, neo 


Ceatecre 
. a 


ALCP OBE» © 55) 


‘ 


< 


a fg ee 


REFERENCES 


Berndt, E.R. "Energy Price Increases and the Productivity Slowdown in 
United-States Manufacturing." In Federal Reserve Bank of Boston, 
1980, pp. 60-89. 


Blain, L. "Recent Developments in Aggregate Labour Productivity." Bank 
of Canada Review, January 1977, pp. 3-15. 


Cross, Philip. "The Business Cycle in Canada: 1950-1981." Current 
Economic Analysis, March 1982, Statistics Canada, #13004. 


Economic Council of Canada. Seventeenth Annual Review - A Climate of 
Uncertainty 1980. Supply and Services Canada, 1980. 


Federal Reserve Bank of Boston. The Decline in Productivity Growth. 


Proceedings of a Conference held at Edgartown, Mass., June 1980. 


Ferley, P. and O'Reilly, B. "The Post-1950 Cyclical Performance of Prices 


in Canada Part I: A Data Exposition." Bank of Canada draft mimeo, 
1984, 


Gordon, R.J. "The "End-of-Expansion" Phenomenon in Short-Run Productivity 


Behavior." Brookings Papers on Economic Activity,e2; 1979; 
pp. 447-461. 


Helliwell, John F. "Stagflation and Productivity Decline in Canada, 
1974-1982." Canadian Journal of Economics, vol. 17, no. 2, May 1984, 
Dp smell —2 LO), 


Helliwell, J.; Sturm, P.; and Salou, G. "International Comparison of the 
Sources of Productivity Slowdown 1973-1982." NBER Working Paper 


No. 1465, September 1984. European Economic Review, vol. 28, 
nos..l=2.) June-July 1985, pp: °15/7=191. 


Maital, S. and Meltz, N.M. (eds.). Lagging Productivity Growth - Causes 
and Remedies. Ballinger, 1980. 


Morrison, C.J. and Berndt, E.R. '"Short-run Labour Productivity in a 
Dynamic Model." Discussion paper 79-39, Nov. 1979, University of 
British Columbia, Vancouver. 


Morrison, C.J. and Berndt, E.R. "“Short-run Labour Productivity in a 
Dynamic Model." Journal of Econometrics, vol. 16, 1981, pp. 339-365. 


Nadiri, M.I. "Sectoral Productivity Slowdown." American Economic Review, 
VOL. 0, en0w 2, May 1980; pp. 349=352; 


Nadiri, M.I. and Schankerman, M.A. ''Technical Change, Returns to Scale 
and the Productivity Slowdown." American Economic Review, vol. 71, 
no... 2, May 1981, pp. 314-319. 


Ostry, S. and Rao, P.S. "Productivity Trends in Canada." In S. Maital 
and N.M. Meltz (eds.), 1980, pp. 39-75. 


Rao, P.S. “An Econometric Analysis of Labour Productivity in Canadian 
Industries: Some Further Results." Economic Council of Canada 
Discussion Paper No. 134, October 1979. 


Rao, P.S. and Preston, R.S. '"Inter-factor Substitution, Economics of 
Scale and Technical Change: Evidence from Canadian Industries." 


Empirical Economics, vol. 9 (Issue 2), 1984, pp. 87-111. 


Rasche, R.H. and Tatom, J.A. "Energy Resources and Potential GNP." 
Federal Reserve Bank of St. Louis Review, June 1977, pp. 10-24. 


- 44 = 


Rasche, R.H. and Tatom, J.A. "Energy Price Shocks, Aggregate Supply and 
Monetary Policy: The Theory and the International Evidence." In 


Karl Brunner and A.H. Meltzer (editors), Supply Shocks, Incentives 


and National Wealth, Carnegie-Rochester Series on Public Policy, 
vol. 14, North-Holland, 1981. 


Stuber, Gerald. "The recent slowdown in the growth of productivity: Some 
explanations of the puzzle."" Bank of Canada Review, June 1981, 
pp. 3-14. 


Tatom, John A. "The Problem of Procyclical Real Wages and Productivity." 


Journal of Political Economy, vol. 88, no. 2, April 1980, 
pp. 385-394. 


